Abstract We show that Scherk's first surface, a one-parameter family of solutions to the minimal surface equation, may be written as a linear superposition of itself.
2 y )h xx − 2h x h y h xy + (1 + h 2 x )h yy = 0.
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A well-known solution is Scherk's first surface [1] , shown in Fig 
As x → ±∞, z = ±y tan( 1 2 α)+(n+ 1 2 )π sec( 1 2 α), respectively for integers n. Thus Scherk's first surface connects two infinite sets of parallel planes at x = ±∞, equally spaced by π and rotated by an angle α with respect to each other. It has been used as a model for grain boundaries in diblock copolymers and smectic liquid crystals [2, 3] . In the limit that α → 0, Scherk's first surface becomes another well-known minimal surface, the helicoid: 
where sin( 1 2 α) = π ℓ defines ℓ. Proof: This follows from a result of Ramanujan [4] :
by taking a = 1 2 x sin(α) and b = y sin( 1 2 α). The result (4) may also be derived via the Poisson summation formula applied to derivatives of (2) . That derivation only proves the equality of (4) and (5) up to an additive constant. In [3] an infinite additive constant was neglected in comparison with (4) . However since the height function may be arbitrarily shifted along the z-axis, an additive constant is irrelevant.
A class of finite decompositions of (2) are also possible: 
with sin β = n sinβ.
Proof: This follows by noting that tan −1 tanh x tan y = ℑ ln sin(y + ix)
and the identity [5] :
An alternative proof is based on (5). Note that for an arbitrary positive integer n, the sum can be decomposed into a "sum of sums":
Note that as the "subboundaries" are moved apart ℓ necessarily grows, α tends toward 0, the factors of cosine and secant tend to unity, and true linear superposition prevails. This is reminiscent of the multi-soliton solutions of the KdV or sine-Gordon equations -as the superposed solutions are moved further apart, undistorted linear superposition prevails [6] . Unlike these integrable systems, however, in moving the solutions apart we must change the angle of rotation α which also alters the form of the subboundaries.
The remarkable linear superposition properties of this solution suggests a connection to the linear Weierstrass-Enneper representation of minimal surfaces [7] . However, this representation allows for linear superposition of a minimal surface in parametric form,
whereas (6) is in nonparametric form and we are unaware of any connection between this representation and our result.
It is amusing to note that the Born-Infeld equation:
is related to the minimal surface equation through the Wick rotation y = it. It is worth noting that f (x−t) and f (x+t) are each solutions to (10) for any f (·), and that soliton-like scattering properties exist for this equation [8] . Unfortunately, upon analytic continuation these solutions become complex and are inadmissable as height functions. Moreover, the hodograph transformation, on which the results in [8] rely, cannot be performed when branch-cut singularities are present as in (3).
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